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(57) Abstract: A method of preparing metal chalcogenides 
from elemental metal or metal compounds has the following 
steps: providing at least one chalcogen; providing at least 
one element from periodic table groups 13-15; providing 
at least one elemental metal or metal compound; and 
combining and heating the chalcogen, the group 13-15 
element, and the metal or metal compound at sufficient time 
and temperature to form a metal chalcogenide. Methods 
of preparing metal sulfides and polysulfides from metal 
oxides ; a kit comprising boron and a chalcogen ; a method 
of preparing ultralong TaS3 nanowires from tantalum 
metal ; a battery comprising TaS3 ; a method of preparing 
semiconducting chalcogenide nanoparticles and controlling 
sizes and morphologies in solution ; methods of : preparing 
CdSe nanocrystals and controlling their size/preparing CdSe 
nanocrystals of controlled size ; a method or preparing 
metal chalcogenide nanocrystals of controlled size ; and a 
method of functionalizing the surface of semiconducting 
chalcogenide nanoparticles. 
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Group III, claim 9, drawn to a "kit" comprising boron and a chalcogen (all other components being optional). 
G ^ D .^' da j m r ! i 0 ^ 1 ' d !;T n i 0 a method of P re P arin 9 u'tralong TaS3 nanowires from tantalum metal the method 
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and c. in a solution at sufficient temperature and timVto^rSuce preSptete ' ' ' ' ' * Sb and * Ti a " d mixln9 a " b ' 
G^p^laimsZ^n^ drawn to methods of: preparing CdSe nanocrystals and controlling their size/preparing CdSe 
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groups 16 is [p, ai, t>a, in, bi, Ge, Pb, P, As, Sb and Bi}"; c. dissolving a. n a first solution; d. dissofvina b ina second 
so ubon; e. providing and dissolving a functional capping agent in at least one of the n^ors^^Mons'f comSnn all 
solutions; and g. maintaining the resultant solution at a proper temperature for an appropriaS combining all 

IS EE??? !? ed . aS ^° UPS d ° n0t re,ate to a Slng,e general inventive «»pt under PCT Rule 13.1 because, under 
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^rn ^h^Sy CO ° led t0 r °° m temperature ' so as to prepare u,tra,on 9 tantalum bisulfide nanowires 

-the special technical feature of Group VI relates to mixing the reactants listed as a., b. and c. in claim 20 in a solution at 
sufficient temperature and time to produce precipitate, in a method of preparing semiconducting chalcogenide nanopartides 
and controlling sizes and morphologies in solution. F 
-the special technical feature of Group VII relates to providing specific reactants in amine solvents; mixing; and heating the 
resulting solubon to a temperature in the range of about 50 to 250 °C for selected reaction periods, so as to prepare CdSe 
nanocrystals whereby their size varies with the temperature and reaction period. 

-the special technical feature of Group VIII relates to providing specific reactants in amine solvents; mixing; and heating the 
resulting solubon to 100 °C via microwave irradiation for 40 seconds, so as to prepare metai chalcogenide nanocrystals of 
controlled size, wherein the metal chalcogenide is selected from the group consisting of CdS, ZnSe and PbSe 
-the special technical feature of Group IX relates to providing a. at least one metal compound; providing b. one chalcogenide 
having a cation selected from "groups 13 -15 (B, Al, Ga, In, Si, Ge, Pb, P, As, Sb and Bi)"; c. dissoWing a. in a first solution; 6. 
dissolving b. in a second solution; e. providing and dissolving a functional capping agent in at least one of the first or second 
solutions; f. combining all solutions; and g. maintaining the resultant solution at a proper temperature for an appropriate time 
in a method of functionalizing the surface of semiconducting chalcogenide nanopartides. ' 
With respect to Group V: 

-Claim 12 of Group V is at least obvious over, if not anticipated by, US 3 864 167 A (BROADHEAD ET AL.) 04 February 1975. 
See claim 1 in column 5, noting that the positive electrode material may specifically be tantalum trisulfide (see also col 4 lines 
38-39). Consequently, the special technical feature of Group V-which is clearly different than that from Groups MV and VI-IX 
discussed supra-does not provide a contribution over the pHor art, and unity of invention is lacking. 



In addition: 

This application contains claims directed to more than one spedes of one or more of the above generic inventions These 
species are deemed to lack unity of invention, because they are not so linked as to form a single general inventive concept 
under PCT Rule 13.1. In order for more than one species to be examined, the appropriate additional examination fees must be 
paid. 

The species are as follows: 

If Group II is elected: 
Embodiments wherein: 

1. the metal sulfide is NdS2 and the metal oxide is Nd203; 

2. the metal sulfide is In2S3 and the metal oxide is In203; 

3. the metal sulfide is PbS and the metal oxide is PbO; 

4. the metal sulfide is KInS2 and Sfce rsefe^sa^e fs Ir.ZCr, supplemented with KC03; 

5. the metal sulfide is NaInS2 and the metal oxide is In203, supplemented with NaF- or 

6. the metal sulfide is NaBiS2 and the metal oxide is NaBi03. 

With respect to Group II, the claims are deemed to correspond to the species listed above in the following manner: 
l- Claim 6. 
2. Claim 13. 

3 , Claim 14, 
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4. Claim 16. 

5. Claim 17. % 

6. Claim 19. 

With respect to Group II, the following claims are generic: claims 5, 7 and 8. 

If Group VIII is elected: 

Embodiments wherein: 

1. the metal chaJcogenide nanocrystals are CdS; 

2. the metal chalcogenide nanocrystals are ZnSe; or 

3. the metal chalcogenide nanocrystals are PbSe. 
With respect to Group VIII, the claims are deemed to correspond to the species listed above in the following manner: 

2. Qaim 30. 

3. Claim 31. 

With respect to Group VIII, the following claims are generic: none. 

The i species listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, the species lack the same or corresponding special technical features for the following reasons- 

SRr^f*J5 cniw GrOU ? h n rl 6r0Up mi ' PUrSUant t0 PCT Ru,e 13 ' 2 and PCT Administrative Instructions, Annex B, Part 1 
(O(0(B)(2), the species within both groups are not art recognized equivalents. r «». * 
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